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NEXTGRADE Program

Pioneer a revolutionary design and analysis environment for
future aerospace systems
« Significantly shorten design and development time

7/9/97

e Reduce life cycle costs
 Reduce new technology insertion time
e Improve performance
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Next Generation Analysis and Design Environment
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Emerging Technologies

 Artificial Neural Nets
« Genetic Algorithms

SOA Methods > ez Log)e

and Tools

New Methods
and Tools

Pathfinder Code

S/C Mission e Rapid Model Assembler
Design Studies e Ultra-rapid solvers

Next Generation Revolutionary Analysis and Design
Environment
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CONVENTIONAL FINITE ELEMENT
MODELING OF COMPLEX SYSTEMS
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e Requires months to model
 Changes expensive and time consuming
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Rapid Model Assembler
|_Rapid Model Assembler |

NEXTGRADE Program

Problem Accuratemodelingand integration is a tedious long process
Solution:

» Create object-oriented library of panbdels
 Assemble spacecraftodelsusing library of parmodels

» Select parmodels graphically (point and click) or orally

e Operate on part geometry ambdel simultaneously

» Graphically size parnodels along with part geometry

* Assemble sized pamodels along with sized part geometries
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Assembly of Incompatible

Detail Modeling
Models
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Conventional New Interface
Technology Technology
Reduce modeling time Address safety and Enable new era of
life cycle issues collaborative model
sharing
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NGST Model Built From Library of Stock Objects

B - [PathFinder2]
— =]

File “iew Object Manipulators Window DataVisualization Analysiz Help

MEEEEEEE)

Aszembliss MGST |E0mplete|

Surn Shield

S EEARYA 24

Aft Deployed Petal

Forward Deployed Petal

Aft Stowed Petal
Scalar Data Legend

#-Dizplacement
iR l—
o _:-:-j - ﬂ J j e —
Fieady

7/9/97 NASA LaRC - NEXTGRADE Program



NASTRAN/COMET Comparison
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COMET Comparison with Interface Technology
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Comparison of Standard FEM Analysis
with Interface Technology
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RAPID MODEL ASSEMBLER DEVELOPED FOR
AEROSPACE STRUCTURES
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by dragging and dropping
» Models independently sized and
snapped together by pointing and clicking

* Interface technology used allowing
assembly of incompatible meshes

» Components assembled and full built-up
structure analyzed
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SUMMARY

e Developing revolutionary computational methods to enable
collaborative and immersive analysis and design environmen

NEXTGRADE Program

* Implementing and developing rapid modeling and assembly
methodology

e Developing ultra-rapid methods utilizing computational
Intelligent concepts

e Integrating multi-disciplinary and cross-platform analyses

* Methods and tools find immediate application on a broad clas
of analysis and design applications
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